
CALCULUS Differentiability (IV)

1. Analyze the differentiablility of the function: f(x) =
1√

x + 1

2. Analyze the differentiablility of the function: f(x) =
3

−2x− 4

3. Analyze the differentiablility of the function: f(x) = 3 5
√

(x + 3)4

4. Analyze the differentiablility of the function: f(x) = − 5
√

3x + 3

5. Analyze the differentiablility of the function: f(x) =
1

5
√

(−2x− 2)2

6. Analyze the differentiablility of the function: f(x) =
1

2x− 1

7. Analyze the differentiablility of the function: f(x) = 2 3
√

(x + 4)4

8. Analyze the differentiablility of the function: f(x) = 3 3
√

(2x + 2)5

9. Analyze the differentiablility of the function: f(x) =
−3

4
√

(2x + 4)5

10. Analyze the differentiablility of the function: f(x) = 3 5
√

(−2x− 4)3
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CALCULUS Differentiability (IV)

Answers:

1.f(x)=
1

√
x+1

f′(x)=−1
2

1
√(x+1)3Thefunctionfisdifferentiableover(−1,∞).

2.f(x)=
3

−2x−4
f′(x)=6

1
(−2x−4)2ThefunctionfisdifferentiableoverR\{−2}.

3.f(x)=3
5√(x+3)4f′(x)=

12
5

1
5√
x+3

ThefunctionfisdifferentiableoverR\{−3}.

ThepointP(−3,0)isacusppoint.

4.f(x)=−
5√

3x+3f′(x)=−3
5

1
5√(3x+3)4ThefunctionfisdifferentiableoverR\{−1}.

ThepointP(−1,0)isaninfiniteslopepoint.

5.f(x)=
1

5√(−2x−2)2
f′(x)=

4
5

1
5√(−2x−2)7ThefunctionfisdifferentiableoverR\{−1}.

6.f(x)=
1

2x−1
f′(x)=−2

1
(2x−1)2ThefunctionfisdifferentiableoverR\{

1
2}.

7.f(x)=2
3√(x+4)4f′(x)=

8
3

3√
x+4ThefunctionfisdifferentiableoverR.

8.f(x)=3
3√(2x+2)5f′(x)=10

3√(2x+2)2ThefunctionfisdifferentiableoverR.

9.f(x)=−3
4√(2x+4)5

f′(x)=
15
2

1
4√(2x+4)9Thefunctionfisdifferentiableover(−2,∞).

10.f(x)=3
5√(−2x−4)3f′(x)=−18

5
1

5√(−2x−4)2ThefunctionfisdifferentiableoverR\{−2}.

ThepointP(−2,0)isaninfiniteslopepoint.
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CALCULUS Differentiability (IV)

Solutions:

1. f(x) =
1√

x + 1
The domain of f is Df = (−1,∞) f ′(x) =

−1
2

1√
(x + 1)3

The domain of f ′

is Df ′ = (−1,∞) ∴ The function f is differentiable over (−1,∞).

-
x

6y

−4 −3 −2 −1 0 1 2 3 4

−4

−3

−2

−1

0

1

2

3

2. f(x) =
3

−2x− 4
The domain of f is Df = R\{−2} f ′(x) = 6

1
(−2x− 4)2

The domain of f ′

is Df ′ = R\{−2} ∴ The function f is differentiable over R\{−2}.

-
x

6y

−4 −3 −2 −1 0 1 2 3 4

−4

−3

−2

−1

0

1

2

3
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CALCULUS Differentiability (IV)

3. f(x) = 3 5
√

(x + 3)4 The domain of f is Df = R f ′(x) =
12
5

1
5
√

x + 3
The domain of f ′ is

Df ′ = R\{−3} ∴ The function f is differentiable over R\{−3}. lim
x→−3−

f ′(x) = −∞ lim
x→−3+

f ′(x) =

+∞ ∴ The point P (−3, 0) is a cusp point.

-
x

6y

−4 −3 −2 −1 0 1 2 3 4

−4

−3

−2

−1

0

1

2

3

4. f(x) = − 5
√

3x + 3 The domain of f is Df = R f ′(x) =
−3
5

1
5
√

(3x + 3)4
The domain of f ′ is

Df ′ = R\{−1} ∴ The function f is differentiable over R\{−1}. lim
x→−1−

f ′(x) = −∞ lim
x→−1+

f ′(x) =

−∞ ∴ The point P (−1, 0) is an infinite slope point.

-
x

6y

−4 −3 −2 −1 0 1 2 3 4

−4

−3

−2

−1

0

1

2

3
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CALCULUS Differentiability (IV)

5. f(x) =
1

5
√

(−2x− 2)2
The domain of f is Df = R\{−1} f ′(x) =

4
5

1
5
√

(−2x− 2)7
The

domain of f ′ is Df ′ = R\{−1} ∴ The function f is differentiable over R\{−1}.

-
x

6y

−4 −3 −2 −1 0 1 2 3 4

−4

−3

−2

−1

0

1

2

3

6. f(x) =
1

2x− 1
The domain of f is Df = R\{ 1

2} f ′(x) = −2
1

(2x− 1)2
The domain of f ′ is

Df ′ = R\{ 1
2} ∴ The function f is differentiable over R\{ 1

2}.

-
x

6y

−4 −3 −2 −1 0 1 2 3 4

−4

−3

−2

−1

0

1

2

3
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CALCULUS Differentiability (IV)

7. f(x) = 2 3
√

(x + 4)4 The domain of f is Df = R f ′(x) =
8
3

3
√

x + 4 The domain of f ′ is
Df ′ = R ∴ The function f is differentiable over R.

-
x

6y

−4 −3 −2 −1 0 1 2 3 4

−4

−3

−2

−1

0

1

2

3

8. f(x) = 3 3
√

(2x + 2)5 The domain of f is Df = R f ′(x) = 10 3
√

(2x + 2)2 The domain of f ′

is Df ′ = R ∴ The function f is differentiable over R.

-
x

6y

−4 −3 −2 −1 0 1 2 3 4

−4

−3

−2

−1

0

1

2

3
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CALCULUS Differentiability (IV)

9. f(x) =
−3

4
√

(2x + 4)5
The domain of f is Df = (−2,∞) f ′(x) =

15
2

1
4
√

(2x + 4)9
The domain

of f ′ is Df ′ = (−2,∞) ∴ The function f is differentiable over (−2,∞).

-
x

6y

−4 −3 −2 −1 0 1 2 3 4

−4

−3

−2

−1

0

1

2

3

10. f(x) = 3 5
√

(−2x− 4)3 The domain of f is Df = R f ′(x) =
−18

5
1

5
√

(−2x− 4)2
The do-

main of f ′ is Df ′ = R\{−2} ∴ The function f is differentiable over R\{−2}. lim
x→−2−

f ′(x) =

−∞ lim
x→−2+

f ′(x) = −∞ ∴ The point P (−2, 0) is an infinite slope point.

-
x

6y

−4 −3 −2 −1 0 1 2 3 4

−4

−3

−2

−1

0

1

2

3
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